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(54) CONDUCTIVE HIGH STRENGTH COPPER ALLOY EXCELLENT IN BENDING RESISTANCE 
(57)Abstract: 

PURPOSE: To obtain a copper alloy having electric conductivity practically equal to that of the conventional 
one, improved in strength against mechanical impacts, and capable of reducing the breakage of wire due to 
bending at the crimp-style terminal area by adding specific amounts of Ag and In to a copper alloy 
containing specific amounts of Sn. 

CONSTITUTION: This conductive high strength copper alloy has a composition consisting of, by weight, 
0.4-1.2% Sn, 0.1-1.0% Ag, 0.1-0.8% In, and the balance copper and also has superior bending resistance. 
In this copper alloy, bending resistance is improved and also elongation is improved without causing 
remarkable deterioration in electric conductivity by adding Ag and In to Sn-containing copper. The tensile 
strength improving effect is decreased when n content is below the lower limit, and electric conductivity is 
remarkably reduced when it exceeds the upper limit. The effects of improving tensile strength and bending 
resistance are decreased when Ag content is below the lower limit, and castability is deteriorated when it 
exceeds the upper limit. Further, the effects of improving tensile strength, elongation, and bendability are 
decreased when In content is below the lower limit, and electric conductivity is remarkably reduced when it 
exceeds the upper limit. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Sn 0.4 - 1.2wt% and Ag 0.1 - 1.0wt% and In - 0.1 - 0.8wt% - the conductive Koriki copper alloy 
excellent in the flexibility which it contains and the remainder becomes from copper fundamentally 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Without causing the sharp decline in conductivity, when it uses as a conductor of for example, 
the electric wire for automobiles etc. with respect to a copper alloy, to a mechanical shock, especially this invention is 
high intensity and relates to the conductive Koriki copper alloy excellent in the flexibility which can decrease the open 
circuit by the tension and incurvation in the pressure-connection-terminal section. 
[0002] 

[Description of the Prior Art] As a conductor of the electric wire for automobiles of an automobile, annealed copper 
wire has mainly been used from the former. In recent years, conversion to an electronic fuel injection equipment from a 
carburetor is achieved with the spread of AT (auto transmission) vehicles, and electronic processing of mounted 
equipments, such as various instruments, is attained. With electronic processing of such mounted equipment etc., the 
number of the electrical and electric equipment in automatic in the car and electronic wiring circuits increased 
remarkably, the fortune-telling product space in automatic in the car increased, and the increase in G. V.W. with the 
electric wire for automobiles is caused. 

[0003] However, the body of an automobile will have a desirable lightweight thing from the point of improvement in 
mpg, and the increase in the amount of the electric wire for automobiles used will move against lightweight-ization of 
the body. Then, even if there is an increase in the upper shell and the number of wiring circuits automatic in the car 
which attain lightweight-ization of the body, narrow-izing of the fortune-telling product space in automatic in the car 
and the request of suppression of the increase in the AUW of the electric wire for automobiles have become strong. 
[0004] The electric wire of the diameter of a narrow is very enough as the lead wire which connects with the 
microcomputer carried in an automobile and passes minute current. However, the oscillating shock produced during an 
automobile run was greatiy great, and since a joint may have separated, or an open circuit may have been produced and 
trouble may have been produced to an automobile run if the inside of an engine room serves as an unusual elevated 
temperature and does not have sufficient mechanical strength, the conductor of a bigger path than the electric diameter 
of required used conventionally. 

[0005] However, by having used the conductor of a bigger path than the electric diameter of required, since sufficient 
mechanical strength is secured, when the number of wiring circuits increases, lightweight-izing of the electric wire for 
automobiles used for the electrical and electric equipment and an electronic wiring circuit and narrow-ization of a 
fortune-telling product space cannot be attained. 

[0006] in order [ then, ] to lightweight-ize the electric wire for automobiles a conductor - although the hard drawn 
copper wire which can secure a mechanical strength was examined even if it made the outer diameter small, elongation 
of hard drawn copper wire is remarkably small in quality of the material For this reason, this joint may be damaged, 
when the mechanical load by the external force of the oscillating shock produced during an automobile run joins a 
joint, even if it carries out sticking-by-pressure junction of between terminals using hard drawn copper wire. Thus, if 
sticking-by-pressure junction of between terminals is carried out using hard drawn copper wire, the terminal sticking- 
by-pressure part would become the mechanical weak point section, and the result of being scarce will be invited to 
reliability that it is easy to produce an open circuit by the external shock. 

[0007] moreover, the tiling for which the operating weight of the electric wire for automobiles is made small -- a 
conductor ~ although it is realizable by making a path small, if it is in the conventional **** hard drawn copper wire - 
a conductor ~ if an outer diameter is made small, a mechanical strength will fall then, recent years and a conductor - 
even if it makes an outer diameter small, a mechanical strength can be secured and a copper alloy, a Mg-P copper alloy, 
etc. which contain Sn as a copper alloy which has comparatively good repeat incurvation intensity and conductivity are 
invented 
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[0008] 

[Problem(s) to be Solved by the Invention] The copper alloy containing this Sn raises tensile strength and elongation by 
making Sn dissolve in a copper matrix. Hov^ever, the copper alloy containing this Sn has the trouble that sufficient 
flexibility to be able to bear the mechanical load by external force, such as an oscillating shock produced during an 
automobile run, is not enough. 

[0009] Moreover, a Mg-P copper alloy raises tensile strength and elongation by depositing the intermetallic compound 
of Mg-P in a copper matrix, without reducing conductivity greatly. However, this Mg-P copper alloy has the trouble 
that sufficient flexibility to be able to bear the mechanical load by external force, such as an oscillating shock produced 
during an automobile run, is not enough. 

[0010] Without causing the sharp decline in conductivity, to the mechanical shock, this invention is high intensity and 
aims at offering the conductive Koriki copper alloy excellent in the flexibility which can decrease the open circuit by 
the crookedness in the pressure-connection-terminal section, 
[0011] 

[Means for Solving the Problem] the conductive Koriki copper alloy which was excellent in the flexibility of this 
invention in order to attain the above-mentioned purpose ~ setting ~ Sn - 0.4 - 1 .2wt% and Ag - 0. 1 - 1 .Owt% and In 
~ 0. 1 - 0.8wt% - it contains and the remainder constitutes with copper fundamentally 

[0012] That is, in order to attain the above-mentioned purpose, in the conductive Koriki copper alloy excellent in the 

flexibility of this invention, Sn is made to dissolve in a copper matrix, tensile strength is improved by this, flexibility is 

raised without reducing conductivity sharply by adding Ag and In, and elongation is also raised. 

[0013] In this invention, the content of Sn was made into 0.4 - 1.2wt% for reducing conductivity sharply, when the 

effect that the content of Sn raises tensile strength less than [ 0.4wt% ] is small and the content of Sn exceeded 1 2wt 

(s)%. 

[0014] Moreover, if the effect that the content of Ag raises tensile strength and flexibility less than [ 0. 1 wt% ] was 
small and the content of Ag exceeded 1.0wt(s)%, while fluidity would get worse, in this invention, the content of Ag 
was made into 0.1 - 1.0wt%, because it became cost quantity. 

[0015] Furthermore, in this invention, the content of In was made into 0.1 - 0.8wt% for reducing conductivity sharply, 
when the effect that the content of In raises tensile strength, elongation, and flexibility less than [ 0.1 wt% ] is low and 
the content of In exceeded 0.8wt(s)%. 
[0016] 

[Function] If the conductive Koriki copper alloy excellent in the flexibility constituted as mentioned above is used, 
conductivity can have conductivity almost equivalent to the conventional conductive Koriki copper alloy. 
[0017] Moreover, if the conductive Koriki copper alloy excellent in the flexibility constituted as mentioned above is 
used, tensile strength has about 1.3 or more times and the fast strength of a hard steel, and even if it compares with the 
conventional conductive Koriki copper alloy, it can be raised a little. 

[0018] Furthermore, if the conductive Koriki copper alloy excellent in the flexibility constituted as mentioned above is 
used, although elongation becomes smaller than annealed copper, it has the elongation of 6 times or more as compared 
with the hard steel, and can obtain annealed copper and the recurrence crookedness intensity more than equivalent. 
Furthermore, even if it compares elongation with the conventional conductive Koriki copper alloy, it shows the 
improvement in some. 

[0019] And since it described above, when the conductive Koriki copper alloy excellent in the flexibility constituted 
like this invention is used for the electric wire for automobiles, the property suitable for the conductor of the electric 
wire for automobiles can be acquired, and the open circuit by a **** load and crookedness in reservation of the 
mechanical strength to whether a fuselage outer diameter is small and a terminal sticking-by-pressure part can be 
decreased. Therefore, it is suitable if the conductive Koriki copper alloy excellent in the flexibility constituted as 
mentioned above is used as a lead wire rod of the conductor of the electric wire for the wiring in electronic equipment, 
and a semiconductor etc. 
[0020] 

[Example] Hereafter, the concrete example of the invention in this application is explained as compared with the 
conventional example. 

[0021] As an example of this invention, with the fusion furnace maintained at inert gas atmosphere, after dissolving 
copper under graphite grain covering, Sn, Ag, and In were added with the form of a pure metal, the uniform molten 
metal was obtained, and the casting rod of 20mmphi of composition of**** each example which shows this in Table 1 
by continuous casting was created, the electric furnace of the inert gas atmosphere after setting these to 1 Ommphi by 
cold rolling and the wire drawing - using ~ 280 degrees C ~ 2 hours - it heat-treated Then, tensile strength, 
elongation, conductivity, and recurrence crookedness intensity were measured. The example of comparison is also 
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depended on the same manufacture method. 

[0022] In -addition, as shown in drawing 1 , the incurvation examination pinched the test specimen 2 to the fixture 1 , 
repeated a recurrence deed and its number of times, and was made into incurvation intensity until it fractured 
(Illustration A) ->(B) ->(C) -> (D) and 90 degree [ of right and left ] bending as 1 time to drawing 1 , where the tensi 
load W of 2kg is applied for the other end. 

[0023] In order to clarify the feature of the conductive Koriki copper alloy excellent in the flexibility concerning this 
invention, together with the example, composition of the example of comparison and the conventional example and 
weighted solidity are shown in Table L 

[0024] In addition, although composition of the alloys No3-No5 of the example of comparison is the same as that of 
nickel, Si, In, Sn, and this invention, the content of each composition differs from this invention 
[0025] 
[Table 1] 
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[0026] According to this invention, tensile strength can be raised by making Sn dissolve in a copper matrix so that 
clearly from comparison with the example (No! -No5) of Table 1 , and the example of comparison (Nol -No5). 
[0027] Moreover, since Ag and In are made to dissolve in Cu host phase according to this invention, tensile strength, an 
elongation property, and flexibility can be raised by leaps and bounds by dissolution of Ag to the inside of this Cu host 
phase, and In, without reducing conductivity, although there is a fall as compared with the example of comparison 
(No2) by Ag and In to which this conductivity dissolved in Cu host phase -- more than about 45%IACS - securing -- 
tensile strength - a hard steel - markedly - improvement (about 1.3 times of a hard steel) -- it can carry out - 
recurrence incurvation intensity - ****** - equivalent improvement is shown, and if it results in a pace of expansion, 
the value equivalent to the twice of the example of comparison (Nol) and the example of comparison (Nol) is Thus, 
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the conductive Koriki copper alloy excellent in the flexibility concerning this invention lACS is shown about 45% 
excel rather than-the example of comparison (Nol), and it sets to tensile strength, conductivity - setting - the example 
of comparison (No2) - being also inferior - It excels from the example of comparison (Nol, No2), in elongation, a 
property equivalent to the example of comparison (No2) is shown, and if several steps excel and it results in recurrence 
intensity from the example of comparison (Nol), from the example of comparison (Nol, No2), it has the property 
which was excellent several steps, and has the property equivalent to very good annealed copper. 
[0028] therefore, the property to which the conductive Koriki copper alloy excellent in the flexibility concerning this 
invention was suitable for the conductor of the electric wire for automobiles - having -- a conductor - small [ of an 
outer diameter ] and the mechanical strength corresponding to lightweight-izing can be secured, and the open circuit by 
the tension and incurvation in the pressure-connection-terminal section can be decreased It is suitable if the conductive 
Koriki copper alloy which was excellent in the flexibility constituted as mentioned above from this is used as a lead 
wire rod of the conductor of the electric wire for the wiring in electronic equipment, and a semiconductor etc 
[0029] 

[Effect of the Invention] According to this invention, the open circuit by the incurvation in the pressure-connection- 
terminal section can be decreased with high intensity to a mechanical shock, without causing the sharp decline in 
conductivity. 
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TECHNICAL FIELD 



[Industrial Application] Without causing the sharp decline in conductivity, when it uses as a conductor of for example, 
the electric wire for automobiles etc. with respect to a copper alloy, to a mechanical shock, especially this invention is' 
high intensity and relates to the conductive Koriki copper alloy excellent in the flexibility which can decrease the open 
circuit by the tension and the crookedness in the pressure-connection-terminal section. 
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PRIOR ART 



[Description of the Prior Art] As a conductor of the electric wire for automobiles of an automobile, annealed copper 
wire has mainly been used from the former. In recent years, conversion to an electronic fuel injection equipment from a 
carburetor is achieved with the spread of AT (auto transmission) vehicles, and electronic processing of mounted 
equipments, such as various instruments, is attained. With electronic processing of such mounted equipment etc., the 
number of the electrical and electric equipment in automatic in the car and electronic wiring circuits increased 
remarkably, the fortune-telling product space in automatic in the car increased, and the increase in G. V.W. with the 
electric wire for automobiles is caused. 

[0003] However, the body of an automobile will have a desirable lightweight thing from the point of improvement in 
mpg, and the increase in the amount of the electric wire for automobiles used will move against lightweight-ization of 
the body. Then, even if there is an increase in the upper shell and the number of wiring circuits automatic in the car 
which attain lightweight-ization of the body, narrow-izing of the fortune-telling product space in automatic in the car 
and the request of suppression of the increase in the AUW of the electric wire for automobiles have become strong 
[0004] The electric wire of the diameter of a narrow is very enough as the lead wire which connects with the 
microcomputer carried in an automobile and passes minute current. However, the oscillating shock produced during an 
automobile run was greatly great, and since a joint may have separated, or an open circuit may have been produced and 
trouble may have been produced to an automobile run if the inside of an engine room serves as an unusual elevated 
temperature and does not have sufficient mechanical strength, the conductor of a bigger path than the electric diameter 
of required used conventionally. 

[0005] However, by having used the conductor of a bigger path than the electric diameter of required, since sufficient 
mechanical strength is secured, when the number of wiring circuits increases, lightweight-izing of the electric wire for 
automobiles used for the electrical and electric equipment and an electronic wiring circuit and narrow-ization of a 
fortune-telling product space cannot be attained. 

[0006] in order [ then, ] to lightweight-ize the electric wire for automobiles - a conductor - although the hard drawn 
copper wire which can secure a mechanical strength was examined even if it made the outer diameter small, elongation 
of hard drawn copper wire is remarkably small in quality of the material For this reason, this joint may be damaged, 
when the mechanical load by the external force of the oscillating shock produced during an automobile run joins a ' 
joint, even if it carries out sticking-by-pressure junction of between terminals using hard drawn copper wire. Thus, if 
sticking-by-pressure junction of between terminals is carried out using hard drawn copper wire, the terminal sticking- 
by-pressure part would become the mechanical weak point section, and the result of being scarce will be invited to 
reliability that it is easy to produce an open circuit by the external shock. 

[0007] moreover, the thing for which the operating weight of the electric wire for automobiles is made small - a 
conductor - although it is realizable by making a path small, if it is in the conventional **** hard drawn copper wire 
a conductor - if an outer diameter is made small, a mechanical strength will fall then, recent years and a conductor - 
even if it makes an outer diameter small, a mechanical strength can be secured and a copper alloy, a Mg-P copper alloy, 
etc. which contain Sn as a copper alloy which has comparatively good repeat crookedness intensity and conductivity 
are invented 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the open circuit by the crookedness in the pressure-connection- 
terminal section can be decreased with high intensity to a mechanical shock, without causing the sharp decline in 
conductivity. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The copper alloy containing this Sn raises tensile strength and elongation by 
making Sn dissolve in a copper matrix. However, the copper alloy containing this Sn has the trouble that sufficient 
flexibility to be able to bear the mechanical load by external force, such as an oscillating shock produced during an 
automobile run, is not enough. 

[0009] Moreover, a Mg-P copper alloy raises tensile strength and elongation by depositing the intermetallic compound 
of Mg-P in a copper matrix, without reducing conductivity greatly. However, this Mg-P copper alloy has the trouble 
that sufficient flexibility to be able to bear the mechanical load by external force, such as an oscillating shock produced 
during an automobile run, is not enough. 

[0010] Without causing the sharp decline in conductivity, to the mechanical shock, this invention is high intensity and 
aims at offering the conductive Koriki copper alloy excellent in the flexibility which can decrease the open circuit by 
the crookedness in the pressure-connection-terminal section. 
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MEANS 



[Means for Solving the Problem] the conductive Koriki copper alloy which was excellent in the flexibility of this 
invention in order to attain the above-mentioned purpose setting Sn 0.4 - 1.2wt% and Ag 0. 1 - 1.0wt% and In 

0. 1 - 0.8wt% - it contains and the remainder constitutes with copper fundamentally 
[0012] That is, in order to attain the above-mentioned purpose, in the conductive Koriki copper alloy excellent in the 
flexibility of this invention, Sn is made to dissolve in a copper matrix, tensile strength is improved by this, flexibility is 
raised without reducing conductivity sharply by adding Ag and In, and elongation is also raised. 
[0013] In this invention, the content of Sn was made into 0.4 - 1.2v^% for reducing conductivity sharply, when the 
effect that the content of Sn raises tensile strength less than [ 0.4v^% ] is small and the content of Sn exceeded 1 2wt 
(s)%. 

[0014] Moreover, if the effect that the content of Ag raises tensile strength and flexibility less than [ 0. 1 wt% ] was 
small and the content of Ag exceeded LOv^(s)%, while fluidity would get worse, in this invention, the content of Ag 
was made into 0. 1 - 1 .Owt%, because it became cost quantity. 

[0015] Furthermore, in this invention, the content of In was made into 0.1 - 0.8v^% for reducing conductivity sharply, 
when the effect that the content of In raises tensile strength, elongation, and flexibility less than [ 0.1 wt% ] is low and 
the content of In exceeded 0.8v^(s)%. 
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OPERATION 



[Function] If the conductive Koriki copper alloy excellent in the flexibility constituted as mentioned above is used, 
conductivity can have conductivity almost equivalent to the conventional conductive Koriki copper alloy. 
[0017] Moreover, if the conductive Koriki copper alloy excellent in the flexibility constituted as mentioned above is 
used, tensile strength has about 1.3 or more times and the fast strength of a hard steel, and even if it compares with the 
conventional conductive Koriki copper alloy, it can be raised a little. 

[0018] Furthermore, if the conductive Koriki copper alloy excellent in the flexibility constituted as mentioned above is 
used, although elongation becomes smaller than annealed copper, it has the elongation of 6 times or more as compared 
with the hard steel, and can obtain annealed copper and the recurrence crookedness intensity more than equivalent. 
Furthermore, even if it compares elongation with the conventional conductive Koriki copper alloy, it shows the 
improvement in some. 

[0019] And since it described above, when the conductive Koriki copper alloy excellent in the flexibility constituted 
like this invention is used for the electric wire for automobiles, the property suitable for the conductor of the electric 
wire for automobiles can be acquired, and the open circuit by a **** load and crookedness in reservation of the 
mechanical strength to whether a fuselage outer diameter is small and a terminal sticking-by-pressure part can be 
decreased. Therefore, it is suitable if the conductive Koriki copper alloy excellent in the flexibility constituted as 
mentioned above is used as a lead wire rod of the conductor of the electric wire for the wiring in electronic equipment, 
and a semiconductor etc. 



[Translation done.] 



http ://www4 . ipdl j po. go.j p/cgi -bin/tran_web_cgi_ejj e 1 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the concrete example of the invention in this application is explained as compared with the 
conventional example. 

[0021] As an example of this invention, with the fusion furnace maintained at inert gas atmosphere, after dissolving 
copper under graphite grain covering, Sn, Ag, and In were added with the gestalt of a pure metal, the uniform molten 
metal was obtained, and the casting rod of 20mmphi of composition of**** each example which shows this in Table 1 
by continuous casting was created, the electric furnace of the inert gas atmosphere after setting these to 1 .Ommphi by 
cold rolling and the wire drawing - using - 280 degrees C 2 hours it heat-treated Then, tensile strength, 
elongation, conductivity, and recurrence incurvation intensity were measured. The example of comparison is also 
depended on the same manufacture method. 

[0022] In addition, as shown in drawing 1 , the incurvation examination pinched the test specimen 2 to the fixture 1, 
repeated a recurrence deed and its number of times, and was made into incurvation intensity until it fractured 
(Illustration A) ->(B) ->(C) -> (D) and 90 degree [ of right and left ] bending as 1 time to drawing 1 , where the tension 
load W of 2kg is applied for the other end. 

[0023] In order to clarify the feature of the conductive Koriki copper alloy excellent in the flexibility concerning this 
invention, together with the example, composition of the example of comparison and the conventional example and 
weighted solidity are shown in Table L 

[0024] In addition, although composition of the alloys No3-No5 of the example of comparison is the same as that of 
nickel, Si, In, Sn, and this invention, the content of each composition differs from this invention 
[0025] 
[Table 1] 
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[0026] According to this invention, tensile strength can be raised by making Sn dissolve in a copper matrix so that 
clearly from comparison with the example (Nol-No5) of Table 1, and the example of comparison (Nol-No5). 
[0027] Moreover, since Ag and In are made to dissolve in Cu host phase according to this invention, tensile strength, an 
elongation property, and flexibility can be raised by leaps and bounds by dissolution of Ag to the inside of this Cu host 
phase, and In, v^ithout reducing conductivity, although there is a fall as compared with the example of comparison 
(No2) by Ag and In to which this conductivity dissolved in Cu host phase more than about 45%IACS -- securing -- 
tensile strength - a hard steel markedly - improvement (about L3 times of a hard steel) -- it can carry out ~ 
recurrence incurvation intensity ..******„ equivalent improvement is shown, and if it results in a pace of expansion, 
the value equivalent to the twice of the example of comparison (Nol) and the example of comparison (No2) is Thus, 
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the conductive Koriki copper alloy excellent in the flexibility concerning this invention lACS is shown about 45%, 
excel rather thanlhe example of comparison (Nol), and it sets to tensile strength, conductivity - setting - the example 
of comparison (No2) - being also inferior It excels from the example of comparison (Nol, No2), in elongation, a 
property equivalent to the example of comparison (No2) is shown, and if several steps excel and it results in recurrence 
intensity from the example of comparison (Nol), from the example of comparison (Nol, No2), it has the property 
which was excellent several steps, and has the property equivalent to very good annealed copper. 
[0028] therefore, the property to which the conductive Koriki copper alloy excellent in the flexibility concerning this 
invention was suitable for the conductor of the electric wire for automobiles - having a conductor -- small [ of an 
outer diameter ] and the mechanical strength corresponding to lightweight-izing can be secured, and the open circuit by 
the tension and the crookedness in the pressure-connection-terminal section can be decreased It is suitable if the 
conductive Koriki copper alloy which was excellent in the flexibility constituted as mentioned above from this is used 
as a lead wire rod of the conductor of the electric wire for the wiring in electronic equipment, and a semiconductor etc. 
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DESCRPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the incurvation test method of the example of this invention and the example of 
comparison, and the conventional example. 
[Description of Notations] 

1 Fixture 

2 Test specimen 
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DRAWINGS 



[Drawing 1] 
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